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DECI S| ON ON APPEAL

This is a decision on appeal fromthe exam ner's final
rejection (Paper No. 13, nmailed Cctober 30, 1996) of clains 2,
3 and 11 to 32, which are all of the clains pending in this

appl i cation.
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We REVERSE.
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BACKGROUND

The appellants' invention relates to the treatnent of
liquid nedia containing organic and/or inorganic foul ants
(specification, p. 1). A copy of the clains under appeal is

set forth in Appendix A of this decision.

The sol e ground of rejection before us in this appeal is
as follows:

Claims 2, 3 and 11-32 are again rejected under the
judicially created doctrine of obviousness-type double
pat enti ng as bei ng unpatentable over clains 1-20 of U. S.
Patent No. 4,889, 620Y in view of clains 1-38 of U S.
Patent No. 5,328,601[2. It would have been obvious to
nodi fy the claimed apparatus of U. S. Patent No. 4,889, 620
to include the sealing neans, retaining nmeans, and/or
measuring nmeans recited in the clains of U S. Patent No.
5,328,601. Further nodifications such as the use of resin
pl enuns or hundreds of diffusion elenents would have been
obvious to one of ordinary skill in the art. [Final
rejection, p. 2].

L' Clains 1-20 of U S. Patent No. 4, 889,620 are set forth
in Appendi x B of this decision.

2 Cains 1-38 of U S. Patent No. 5,328,601 are set forth
in Appendi x C of this decision.
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The argunent set forth by the appellants on pages 4-7 of
their brief (Paper No. 20, filed March 28, 1997) is as
fol |l ows:

Each of the two patents relied upon to support the
rejection ("the cited patents”) is a parent case of the
present application. For verification of the parent
status of these two patents, please see page 1 of the
specification of this application and the prelimnary
anmendnent filed in this case on July 11, 1994 attached
hereto as Appendi x B.

Qbvi ousness-type double patenting is a judicially
created doctrine that may, in certain instances, prevent
t he owner of a pending application fromusing that
application as a vehicle to obtain clains which vary from
the owner's prior patent clainms only in ways that are
obvious in view of the prior art. Inre Braithwaite, 154
USPQ 29 (CCPA 1967).

The clains of a parent patent can be used as a basis
("base patent") for a double patenting rejection, but
t hese clains cannot be treated as "prior art." In re
Wite and Langer, 160 USPQ 417, 418 (CCPA 1969); In re
Sut herl and, 146 USPQ 485, 491 (CCPA 1965) ("the words of
such clainms cannot be treated as "prior art"); In re
Bartfeld, 17 USPQ2d 1885, 1888 (Fed. Cir. 1991) ("Double
pat enti ng depends entirely on what is clained in an
i ssued patent. Qbviousness relates to what is disclosed
in a prior art reference"). Thus, a rejection founded on
a conclusion that clains in an application differ from
clainms of a base patent only in an obvi ous manner nust be
supported by citation of an additional reference that
represents prior art relative to the application clains.

Ex parte Qetiker, 23 USPQ2d 1651 (Bd. App. 1990)
dealt with the types of evidence which nust be supplied
to support doubl e patenting (obviousness) rejections. In
Ceti ker the Board noted that
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[2] The test for obviousness-type double patenting

is ... whether the clainmed invention in the subject
application woul d have been obvious fromthe subject
matter of the clains in the other case ... in |ight

of the prior art. See In re Lonqgi, 774 F.2d 1100,
225 USPQ 645 (Fed. Cir. 1985).

In the present case, it is evident that the clains
in appel lant's copendi ng application differ from
claims 1 through 7 and 14 through 20 in the subject
application by reciting, inter alia, the hook neans
for closing the clanping band. The Exam ner has
cited no prior art whatever for showng that this
difference anounts to an obvious nodification of the
invention defined in clains 1 through 7 and 14

t hrough 20. For these reasons, the double patenting
rejection ... cannot stand.

Ceti ker at 1654 (enphasis added). Cetiker and Longi both
appear to stand for the proposition that prior art nust
be cited to support an obvi ousness-type doubl e patenting
rejection. Absent citation of prior art in addition to

t he base patent, there is no factual basis for the
rejection.

Al though in theory either of the cited patents m ght
have been properly used as a base patent supporting an
obvi ous-type doubl e patenting rejection, since each of
the two patents relied upon to support the rejectionis a
parent case of the present application, neither of them
is available as "prior art” under 35 U.S.C. § 103 in the
present instance.

Longi_ indicates why a parent patent may not serve as
the prior art to be used in conjunction with a base
patent to support an obvi ousness-type doubl e-patenting
rejection.

The public should . . . be able to act on the
assunption that upon the expiration of the patent it
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will be free to use not only the invention clained
in the patent but also nodifications or variants

whi ch woul d have been obvious to those of ordinary
skill inthe art at the tinme the invention was nade.

1d. at 648.

A parent patent, from which a rejected application
derives internal priority under 35 U S.C. 8§ 120, does not
represent prior art. Prior art, according to 35 US C 8§
102, nust have been available as a reference at the tine
the invention was made. In re Geger and Wlfert, 165 USPQ
572, 574-575 (CCPA 1970). Thus, the clains of the '601 are
not "prior art" for the purpose of supporting an
obvi ousness-type double patenting rejection based upon the
claims of the '620 patent. The '601 patent was filed on
OCctober 12, 1989 as a continuation of the '620 patent
(which issued on Decenber 26, 1989). The '601 patent issued
on July 12, 1994 having clains based upon the sane
di sclosure as that of the clainms of the '620 base patent.
Clearly, the clains of the '601 patent do not represent
evidence of what was known to others "at the tine the
invention was made", as required by Longi.

The examner's response to the appellants' argunment set
forth by the exam ner on pages 5-6 of the answer (Paper No. 21
mai led July 9, 1997) is as follows:

The case law citations furnished by appell ants have
been carefully considered by the exam ner, but none of
them seemto duplicate the situation in the instant
application. Since appellants concede that "...either of
the cited patents m ght have been properly used as a base
pat ent supporting an obvi ousness-type doubl e patenting
rejection..."”, why can they not be used in additive
conbi nation to support an obvi ousness-type doubl e patent
rejection? The disclosure and cl ains of the instant
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application are seen to be a conbination of the clains of
appel lants' two prior patents. It would not seemto be in
the best interests of the public to allow appellants an
extension of the nonopoly provided by the two prior
patents nerely by conmbining the clains of the two in a
new application which conmbi nes the patentable features of
t he existing patent cl aimns.

In response to the answer, the appellants submtted
addi ti onal argunment on pages 1-4 of their reply brief (Paper
No. 22, filed Septenmber 9, 1997) as foll ows:

The Answer al so asserts that

"[s]ince applicants have conceded that each of
the two patents is available as a 'base patent’
i n an obvi ousness-type doubl e patenting
rejection, their use in additive conbination in
such a rejection is seen to be proper (enphasis
added)." See page 5 of the Answer.

However, as the Answer itself shows in part in the |ast
line of the sane page, and as page 6 of Applicants
Appeal Brief shows nore conpletely, this assertion
proceeds froma faulty prem se. What Applicants have
agreed is that

" in theory either of the cited patents m ght
have been properly used as a base patent supporting
an obvi ous-type double patenting rejection .
(enmphasi s added) "

The word "either,” in this context, referred to use of
one or the other of the parent patents, but not to use of
both of themtogether. Applicants have never conceded:
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(a) that either of these parent patents constituted
prior art,

(b) that use of both parent patents in conbination
was proper,

(c) that the conbination of these patents satisfied
the requirenent, set forth in prior decisions of
this Honorabl e Board, for citation of prior art
to support an obvi ousness doubl e patenting
rejection, or

(d) that the parent patents, singly or in
conbi nati on, denonstrated the obvi ousness of the
cl ai med subject matter; no proper doubl e-
pat enti ng obvi ousness rejection having been
made, it was not incunmbent on Applicants to
provi de obvi ousness argunents.

Proceeding fromthe above-described faulty prem se,
t he Answer posed the foll ow ng question concerning the
parent patents:

"[Why can they not be used in additive conbination
to support an obvi ousness-type doubl e patent
rejection?" See page 6 of the Exam ner's Answer.

Use of such conbinations in lieu of prior art violates
the requirenments of such precedents as Ceti ker and
Longi, cited in Applicants' Brief, which have held that
prior art nust be provided to support double patenting
obvi ousness rejections.

The Exam ner al so argues that

"[t]he disclosure and cl ainms of the instant
application are seen to be a conbination of the
clainms of appellants’ two prior patents. It would
not seemto be in the best interests of the public
to all ow appel l ants an extension of the nonopoly
provi ded by the two prior patents nerely by
conbining the clains of the two in a new application
whi ch conbi nes the patentable features of the
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exi sting patent clains." See page 6 of the
Exam ner's Answer.

The "extension of the nonopoly argunent is msplaced.”
What nonopoly is being extended?

The Answer has not established that the clains in
i ssue are the sane invention as the subject matter of the
clains of either of the prior patents. No "sane
i nvention" double patenting rejection has been
mai nt ai ned. Use of the double patenting rejection tacitly
admts that there are differences between the clains at
i ssue and those of either one of the parent patents. Nor
has the Answer established that prior art denonstrates
the clains in issue to be an obvi ous extension of what is
clainmed in either one of the prior patents. Thus, the
patent protection that would be afforded by grant of the
clainms in issue, and that would continue after the parent
patents expire, is not the sane invention as, or an
obvi ous extension of the protection afforded by, either
parent patent. If the present clains are issued, there
w Il be no extension of any nonopoly previously granted
to applicant.

OPI NI ON
In reaching our decision in this appeal, we have given
careful consideration to the appellants' specification and
clainms, and to the respective positions set forth by the
appel l ants and the exam ner. Upon evaluation of all the
evi dence before us, it is our conclusion that the decision of
the examner to reject clainms 2, 3 and 11 to 32 under the

judicially created doctrine of obviousness-type double
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patenting nust be reversed. Qur reasoning for this

deternmination foll ows.

Doubl e patenting is a |legal doctrine that forbids an
inventor from obtaining a second valid patent for either the
same invention or an obvious nodification of the sane
invention clainmed in that inventor's first patent. See In re
Longi, 759 F.2d 887, 892, 225 USPQ 645, 648 (Fed. Cir. 1985).
The basic concept of double patenting is that the sane
i nvention cannot be patented nore than once since to do so
woul d result in a second patent that would expire sone tine
after the first patent expired and extend the protection

timew se. Ceneral Foods Corp. v. Studi engesell schaft Kohl e

nbH, 972 F.2d 1272, 1279-80, 23 USPQ2d 1839, 1845 (Fed. Grr

1992); In re Kaplan, 789 F.2d 1574, 1579-80, 229 USPQ 678, 683

(Fed. Cir. 1986).

35 U.S.C. 8 101 states "Whoever invents or discovers any
new and useful process, machi ne, manufacture, or conposition
of matter, or any new and useful inprovenent thereof, may

obtain a patent therefor..." (Enphasis added). The
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prohi bition of double patenting of the same invention is based

on 35 U S.C. 8 101. In re Goodman, 11 F.3d 1046, 1052, 29

USPQ2d 2010, 2015 (Fed. Cir. 1993); Longi, 759 F.2d at 892,
225 USPQ at 648. By "sane invention," the court neans

"identical subject matter." Longi, 759 F.2d at 892, 225 USPQ

at 648; In re Vogel, 422 F.2d 438, 441, 164 USPQ 619, 621
(CCPA 1970). A good test, and probably the only objective
test, for "sanme invention," is whether one of the clains would
be literally infringed without literally infringing the other.
If it could be, the clains do not define identically the sane
invention. Vogel, 422 F.2d at 441, 164 USPQ at 621-22

(hal ogen is not the "sane" as chlorine; neat is not the "sane"
as pork). Al types of double patenting which are not "sane

i nvention" doubl e patenting have conme to be referred to as

"obvi ousness-type" double patenting. See In re Van Ornum 686
F.2d 937, 942-43, 214 USPQ 761, 766 (CCPA 1982), which states
in discussing cases |leading to Vogel's restatenment of the | aw

of doubl e patenting,**

% Vogel , 422 F.2d at 441-42, 164 USPQ at 621-22.

4 Judge Rich in Kaplan, 789 F.2d at 1579, 229 USPQ at 682,
(continued...)



Appeal No. 1998-0425 Page 12
Appl i cation No. 08/272,527

numer ous cases were considered in which application
claims were directed to nmere obvious nodifications of, or
i nprovenents on, inventions defined in the clains of
patents already issued to the sanme inventors, or to
common assi gnees, and it had been decided that they m ght
be allowed to go to patent if the applicants filed

t er m nal disclainers. W classified these as

"obvi ousness type double patenting.” This latter
classification has, in the course of time, cone, sonewhat

| oosely, to indicate any "doubl e patenting” situation

ot her than one of the "sane invention" type.

See also CGeneral Foods, 972 F.2d at 1279-80, 23 USPQRd at

1844- 45.

"Cbvi ousness-type" doubl e patenting extends the
fundanental |egal doctrine to preclude "obvious variants" of

what has already been patented. See In re Berg, 140 F.3d

1428, 1432, 46 USPQ2d 1226, 1229 (Fed. Cir. 1998); Goodnman, 11

F.3d at 1052, 29 USP@2d at 2015 and General Foods, 972 F.2d at

1280, 23 USPQ2d at 1845. " (Obvi ousness-type" doubl e patenting
precl udes issuance where there is no "patentable difference"
or no "patentable distinction" between the two clai ns.

Goodnan, 11 F.3d at 1052, 29 USPQ2d at 2015; Ceneral Foods,

4C...continued)
stated that the restatenent of the |aw of double patenting set
forth in Vogel "serves as a good starting place" for deciding
t he doubl e patenting issue raised in that appeal.
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972 F.2d at 1278-79, 23 USPRd at 1844. This allows the
public to practice obvious variations of the first patented
invention after the first patent expires. See Longi, 759 F.2d
at 892-93, 225 USPQ at 648. The courts adopted the doctrine
out of necessity where clains in two applications by the sane
inventor were so nuch alike that to allow the latter would
effectively extend the |life of the first patent. See Gerber

Garnent Technology., Inc. v. Lectra Sys., 916 F.2d 683, 686 16

USP2d 1436, 1439 (Fed. Cir. 1990); In re Thorington, 418 F.2d

528, 534, 163 USPQ 644, 648 (CCPA 1969), cert. denied, 397

U.S. 1038, 165 USPQ 290 (1970).

In sunmary, "obviousness-type" double patenting is a
j udge- made doctrine that prevents an unjustified extension of
the patent right beyond the statutory time limt. It requires
rejection of an application claimwhen the clained subject
matter is not patentably distinct fromthe subject matter
clainmed in a commonly owned patent when the issuance of a
second patent would provide an unjustified extension of the
termof the right to exclude granted by a patent. |In order to

overcome an "obvi ousness-type" doubl e patenting rejection, an
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applicant may file a "termnal disclainer,” foregoing that
portion of the termof the second patent that extends beyond
the termof the first. Berg, 140 F.3d at 1431-32, 46 USPQRd

at 1229.

Thus, if a claimsought in the application is not
identical to yet not patentably distinct froma claimin an
inventor's earlier patent, then the claimnust be rejected
under "obvi ousness-type" double patenting rejection. See

Berg, 140 F.3d at 1431, 46 USPQR2d at 1229; In re Braat, 937

F.2d 589, 592, 19 USP@d 1289, 1291-92 (Fed. G r. 1991);
Goodman, 11 F.3d at 1052, 29 USPQ2d at 2015; Vogel, 422 F.2d
at 441, 164 USPQ at 622. In determ ning whether a claim
sought in the application is patentably distinct fromthe
clainms in an inventor's earlier patent a variety of tests have
been utilized. 1In Berg, 140 F.3d at 1433-34, 46 USPQRd at

1230-31 and In re Enert, 124 F.3d 1458, 1461-62, 44 USPQd

1149, 1152 (Fed. Cir. 1997), a "one-way" test was applied.
Under this "one-way" test, the exam ner asks whether the

application clains are obvious over the patent clainms. |In
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&Goodman, 11 F.3d at 1052-53, 29 USP2d at 2015-16 and Van

Onum 686 F.2d at 942-43, 214 USPQ at 766-67, a test simlar

to the "one-way" test was applied. Under this test, the
exam ner asks whether the application clains are generic to
any species set forth in the patent clains. In lnre

Denbi czak, 175 F.3d 994, 1002, 50 USPQ2d 1614, 1619-20 (Fed.
Cir. 1999) and Braat, 937 F.2d at 593-94, 19 USPQRd at
1292-93, a "two-way" test was applied. Under this "two-way"
test, the exam ner asks whether the application clains are
obvi ous over the patent clainms and al so asks whether the

patent clains are obvious over the application clains.

From our review of the above-cited case | aw and ot her
cases invol ving an "obvi ousness-type" doubl e patenting
rejection we have been unable to discover any support for the
type of rejection before us in this appeal (i.e., an
"obvi ousness-type" double patenting rejection wherein two
clainms fromseparate patents, neither of which are prior art
to the appellants, are conbined together). |In fact, the case
|l aw cl early denonstrates that the exam ner nust establish that

each application claimbeing rejected under "obvi ousness-type"
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doubl e patenting is not patentably distinct froma claimin an
inventor's earlier patent. Since in making the determ nation
that it would have been obvious to nodify the clained
apparatus of U S. Patent No. 4,889,620 to include the sealing
means, retaining nmeans, and/or neasuring nmeans recited in the
clainms of U S. Patent No. 5,328,601 the examiner relied on an
i nappropriate node of analysis in attenpting to establish
"obvi ousness-type" double patenting, we will not sustain the

exam ner's specific rejection of clains 2, 3 and 11 to 32.°

> W note that the clains under appeal recite limtations
(e.g., acid resistant supply piping having a synthetic resin
inner surface (claim?2); synthetic thernoplastic or thernoset
resin plenuns (clainms 3, 11 and 23); details of the diffusion
plates; etc.) not found in any claimin U S. Patent Nos.
4,889, 620 and 5, 328,601. The examner's nere assertion that
t hese differences woul d have been obvious to one of ordinary
skill in the art is not sufficient to establish that such
di fferences woul d have been obvi ous since the exam ner has not
provi ded any evidence to support that assertion. Evidence of
a suggestion, teaching, or notivation to nodify a reference
may flow fromthe prior art references thensel ves, the
knowl edge of one of ordinary skill in the art, or, in sone
cases, fromthe nature of the problemto be solved, see
Pro-Mold & Tool Co. v. Geat lLakes Plastics, Inc., 75 F.3d
1568, 1573, 37 USPQRd 1626, 1630 (Fed. Cir. 1996),
Para- Ordi nance Mg. v. SGS Inports Intern., Inc., 73 F.3d
1085, 1088, 37 USPRd 1237, 1240 (Fed. Cir. 1995), although
"the suggestion nore often conmes fromthe teachings of the
pertinent references,” In re Rouffet, 149 F.3d 1350, 1355, 47
UsP2d 1453, 1456 (Fed. Cir. 1998). The range of sources
avai |l abl e, however, does not dimnish the requirenent for
actual evidence. That is, the show ng nust be clear and

(continued...)
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In addition, the exam ner has failed to establish that
the clai ns under appeal are not patentably distinct from any
one of clainms 1-20 of U. S. Patent No. 4,889,620 or any one of
clainms 1-38 of U S. Patent No. 5,328,601. Likew se, the
exam ner has failed to establish that the clai ns under appeal
are obvious fromor generic to any one of clains 1-20 of U. S.
Pat ent No. 4,889,620 or any one of clains 1-38 of U S. Patent
No. 5,328,601. Accordingly, the decision of the exam ner to
reject clainms 2, 3 and 11 to 32 under the judicially created

doctrine of "obviousness-type" double patenting is reversed.

°(...continued)
particular. See, e.g., CR Bard, Inc. v. M3 Sys., Inc., 157
F.3d 1340, 1352, 48 USPQRd 1225, 1232 (Fed. Cir. 1998). A
broad concl usory statenent regardi ng the obvi ousness of
nmodi fying a reference, standing alone, is not "evidence."
E.q9., McElnmurry v. Arkansas Power & Light Co., 995 F.2d 1576
1578, 27 USPQ2d 1129, 1131 (Fed. Cir. 1993); In re Sichert,
566 F.2d 1154, 1164, 196 USPQ 209, 217 (CCPA 1977). See also
In re Denbiczak, 175 F.3d 994, 999, 50 USPQR2d 1614, 1617 (Fed.
Cr. 1999).
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CONCLUSI ON

To summari ze, the decision of the exam ner to reject
claims 2, 3 and 11 to 32 under the judicially created doctrine

of obvi ousness-type doubl e patenting is reversed.

REVERSED

BRUCE H STONER, JR )
Chi ef Adm nistrative Patent Judge
)

BOARD OF PATENT
CHARLES E. FRANKFORT APPEALS
Adm ni strative Patent Judge AND

| NTERFERENCES

JEFFREY V. NASE
Adm ni strative Patent Judge
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JVN dI
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APPENDIX A
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2. Wast ewat er treatnent apparatus conprising:

a tank, having a bottom surface, equipped for biological
treatment of said wastewater;

a gas distribution network in said tank including
general ly
horizontal acid resistant supply piping in said tank
posi ti oned
above said bottom surface and havi ng synthetic resin inner
sur f aces;

a conpressor or blower for introducing air into said
net wor k;

a high pressure storage vessel for introducing HO gas
into
sai d network, intermttently, alone or in adm xture with
said air;

a plurality of flowregulating orifices of fixed or auto
adj ust abl e size distributed about a subnmerged portion of the
network for receiving the aforenentioned air and HCL gas and
for
di scharging them at predetermned flow rates into a plurality
of
pl enuns downstream of the flow regulating orifices;

a plurality of nmulti-pore ceramc flat plate diffusion
el enents, free of fastener through holes, in conmunication
with
sai d pl enuns for receiving said gases, said diffusion
el ement s
bei ng nmenbers each conprising a nmultiplicity of closely spaced
fine pores of about 120 to about 300 m crons in dianeter
defining paths for discharge of said gases and which exhibit
an increase in dynam c wet pressure, as conpared to a base
condition of said
pressure, as a result of deposition of foulants, each of said
di ffusion el enments having, and being in comuni cation, through
its plenum with its own individual ~fl ow regulating orifice;

at | east about 90% of said diffusion el enents being
capabl e,
when new, of delivering a flux which is within about +/-
15% of the average flux of all such el enments, when operated at
2 inches of water gauge in a dry unsubnerged condition;
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said diffusion el enents having central and boundary
portions
wi th enhanced vol unetric conpression ratios, said centra
portions having volunetric conpression ratios of about 2 to
about 20%relative to the portions of the el enments surrounded
t hereby and sai d boundary portions having outwardly and
downwardly inclined upper surfaces at an angl e of depression
of about 35 to about 60 degrees relative to the horizontal and
havi ng volunetric conpression ratios of about 10 to about 35%
relative to the portions of the elenents surrounded by said
boundary porti on;

said diffusion el enents each having a bubble rel ease
pressure of about 5 to about 10 inches of water gauge and a
coefficient of variation not greater than about 0.25, said
coefficient of variation being based on the val ues of bubble
rel ease pressure neasurenents at, at |east, about 5 equally
spaced points along each of two nutually perpendicul ar
reference |lines extending across said surface and through the
center thereof;

sai d pl enuns, nounted on said piping at el evated
positions relative to said bottom surface, each conprising
gastight encl osures that enclose the | ower surface of said
di ffusion el enments and i nclude upstanding walls facing and
adj acent to the sides of the diffusion elenents, the
peri pheries of said elenents having annul ar steps forned about
t he upper portions of the peripheral surfaces of the diffusion
el enents for positioning sealing Orings on said annul ar step
for sealing contact with the respective plenuns and el enents,
said sealing Orings being conprised of resilient, elastoneric
mat eri al ; and

retaining rings indirectly in contact with said el enents
at their respective peripheries for securing said el enents
around their entire peripheries to their respective plenuns,
said retaining rings including upright, cylindrical walls and
fl anges which at |east partly overlie the sealing Orings,
said flanges restraining upward novenent of said sealing O
rings and el enents, whereby said upward force on said el enents
acts upwardly on said sealing Orings and agai nst said sealing
Orings, for increasing the sealing integrity of said sealing
Orings and preventing escape of gas fromthe plenuns at the
sides of the el ements.
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3. Li quid treatnent apparatus conprising:

a gas distribution network in a tank;

means for introducing treating gas into said network;

a source of cleaning agent;

means i ncluding valve neans for intermttently
introducing into said network said cl eaning agent alone or in
adm xture with the treating gas;

a plurality of synthetic thernoplastic or thernoset resin
pl enuns;

a plurality of flow regulating nmeans distributed about a
subnerged portion of the network for receiving the
af orenenti oned treating gas and cl eaning agent and for
di scharging theminto a plurality of plenuns downstream of the
flow regul ating nmeans, said flow regulating neans tending to
pronote flow into said plenuns at simlar rates;

a plurality conprising hundreds of diffusion elenents
sealingly engaged and in comrunication with said plenuns for
receiving said treating gas and cl eaning agent, said el enents
having air diffusion pores extending therethrough, but being
free of through-holes other than air diffusion pores, said
pores defining paths for discharge of said treating gas and
cl eani ng agent and which exhibit an increase in dynam c wet
pressure and/ or bubble rel ease pressure as a result of
deposition of foulants, each of said diffusion el enents being
in comrunication with its own individual flow regulating neans
through its own individual plenum downstream of the flow
regul ati ng nmeans for tending to pronote gas flow t hrough said
di ffusion elenents at simlar rates;

retai ning neans engagi ng sai d diffusion el enents about
their peripheries for securing said elenents to said pl enuns;

seal i ng neans adj acent the peripheries of the diffusion
el enents for preventing | eakage of air fromsaid plenuns past
t he peripheries of said elenents; and

measuring nmeans for nonitoring the operation of said
liquid treatment apparatus by nmeasuring changes in operating
paramnmeters of the apparatus that indicate dynam c wet pressure
changes across the diffusion elenents with sufficient
precision for initiating the flow of cleaning agent with
sufficient frequency for nmaintaining the dynam c wet pressure
across the diffusion elenents in a range not to exceed about
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25 inches of water gauge above a base condition of said
el enent s.

11. Li quid treatnent apparatus conprising:

a gas distribution network in a water inmpound;

means for introducing treating gas into said network;

a source of cleaning agent;

means i ncluding valve neans for intermttently
i nt roduci ng
into said network said cleaning agent alone or in adm xture
with
the treating gas;

a plurality of synthetic thernoplastic or thernoset resin
pl enuns;

a plurality of a least ten diffusion elements sealingly
engaged and in comruni cation with said plenuns for receiving
sai d
treati ng gas and cl eaning agent, said elenents having air
di ffusi on pores extendi ng therethrough, but being free of
t hrough- hol es other than air diffusion pores, said pores
defining paths for discharge of said treating gas and cl eani ng
agent and which exhibit an increase in dynam c wet pressure
and/ or bubbl e rel ease pressure as a result of deposition of
foul ant s;

retai ning neans engagi ng sai d diffusion el enents about
their
peri pheries for securing said elements to said pl enuns;

seal i ng neans adj acent the peripheries of the diffusion
el ements for preventing | eakage of air fromsaid plenuns past
t he
peri pheries of said elenents; and

measuri ng nmeans for nonitoring the operation of said
liquid
treat ment apparatus by neasuring changes in operating
paramnmeters of the apparatus that indicate dynam c wet pressure
changes across the diffusion elenents with sufficient
precision for initiating the flow of cleaning agent with
sufficient frequency for nmaintaining the dynam c wet pressure
across the diffusion elenents in a range not to exceed about
25 inches of water gauge above a base condition of said
el ement s.



Appeal No. 1998-0425 Page 26

Appl i cation No. 08/272,527

12. The apparatus according to claim2 further
conprising neasuring neans for nonitoring operation of said
wast e treat nent apparatus by nmeasuring changes in operating
paramnmeters of the apparatus that indicate dynam c wet pressure
changes across the diffusion elenents with sufficient
precision for initiating the flow of cleaning agent with
sufficient frequency for nmaintaining the dynam c wet pressure
across the diffusion elenents in a range not to exceed about
25 inches of water gauge above a base condition of said

el enent s.

13. The apparatus according to claim3, 11 or 12 wherein
sai d neasuring nmeans conprises nmeans for neasuring pressure
across or flow of gas through one or nore diffusion el enents.

14. The apparatus according to claim3, 11 or 12 wherein
sai d neasuring nmeans conprises neans for neasuring the
pressure across and flow of gas through one or nore diffusion
el enent s.

15. The apparatus according to claim3, 11 or 12 wherein
sai d neasuring neans conprises neans for neasuring said
changes with sufficient precision to maintain the dynam c wet
pressure across the diffusion elenents in a range not to
exceed about 15 inches of water gauge above said base

condi tion.

16. The apparatus according to claim3 or 12 wherein
sai d neasuring nmeans conprises neans for neasuring the
hydrostatic pressure of said liquid at about the el evation of
the diffusion el enents, neans for measuring gas pressure

wi thin a pl enum downstream of a flowregul ati ng neans, and
means for nmeasuring the gas pressure within a header supplying
gas to said flow regul ati ng neans.

17. The apparatus according to claim3, 11 or 12 wherein
sai d neasuring nmeans includes neans for nmeasuring the dynam c
wet pressure across one or nore of said diffusion el enents.

18. The apparatus according to claim3 wherein said
diffusion elenents are divided into at |east two groups, said
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measuri ng nmeans includes flow neasuring neans for neasuring
the respective flow or flows of gas through at |east one

sel ected group anong said at |east two groups, and said
apparatus includes controlling means for controlling flow of
cl eaning agent to one or nore of said sel ected groups.

19. The apparatus according to claim 11l wherein said
diffusion elenments are divided into at |east two groups, said
measuri ng nmeans includes flow nmeasuring neans for neasuring
the respective flow or flows of gas through at |east one

sel ected group anong said at |east two groups, and said
apparatus includes controlling means for controlling flow of
cl eaning agent to one or nore of said sel ected groups.

20. The apparatus according to claim 18 or 19 wherein
said controlling nmeans is capabl e of passing cleaning agent to
one or nore of said selected groups with a flow which differs
fromthe flow of cleaning agent, if any, to one or nore other
groups anong said at |east two groups.

21. The apparatus according to claim 18 or 19 wherein
sai d neasuring neans includes pressure neasuring neans for
measuring the respective pressure or pressures of gas flow ng
t hrough at | east one sel ected group anobng said at | east two
groups, and said apparatus includes controlling neans for
controlling the flow of cleaning agent to one or nore of said
sel ected groups in response to nmeasurenents made by said
measuri ng nmeans.

22. The apparatus according to claim3 or 11 wherein
sai d sealing nmeans, retaining neans and plenuns jointly
restrain vertical novenent of said diffusion el enments.

23. Li quid treatnent apparatus conprising:
a gas distribution network in a tank;
a source of treating gas;
a source of cleaning agent;
a flow control device located in a flow path between said

source of cleaning gas and said gas distribution network;
a plurality of synthetic thernoplastic or thernoset resin
pl enuns;
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a plurality of flow regulators distributed about a
subner ged
portion of the network capabl e of receiving the aforenentioned
treating gas and cl eaning agent and di scharging theminto said
plurality of plenuns downstreamof the flow regulators, said
flow
regul ators tending to pronote flow into said plenuns at
simlar
rat es;

a plurality conprising hundreds of multi-pore area
rel ease
di ffusion el enments sealingly engaged and in comunication with
said plenuns for receiving said treating gas and cl eani ng
agent, said elenents having air diffusion pores extending
t her et hrough, but being free of through-holes other than air
di ffusion pores, said pores defining paths for discharge of
said treating gas and
cl eaning agent, said elenents exhibiting an increase in
dynam c wet pressure and/or bubble rel ease pressure as a
result of deposition of foulants, each of said diffusion
el ements being in communication with its own individual flow
regul at or device through its own individual plenum downstream
of the flow regulator for tending to pronote gas flow through
said diffusion elenents at simlar rates;

retai ning neans engagi ng sai d diffusion el enents about
their
peri pheries for securing said elements to said pl enuns;

seal i ng neans adj acent the peripheries of the diffusion
el ements for preventing | eakage of air fromsaid plenuns past
t he
peri pheries of said elenents; and

at | east one neasuring device capabl e of neasuring
changes in operating paraneters of the apparatus indicating
dynam c wet
pressure changes across the diffusion elenments with sufficient
precision for initiating the flow of cleaning agent with
sufficient frequency for nmaintaining the dynam c wet pressure
across the diffusion elenents in a range not to exceed about
25 inches of water gauge above a base condition of said
el ement s.
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24. The apparatus according to claim23 wherein said at |east
one neasuring device conprises pressure or flow nmeasuring

devi ces capabl e of neasuring pressure across or flow of gas

t hrough one or nore diffusion el enments.

25. The apparatus according to claim 23 wherein said at

| east one neasuring device conprises pressure and fl ow
measuri ng devi ces capabl e of neasuring the pressure across and
fl ow of gas through one or nore diffusion el enents.

26. The apparatus according to claim 23 wherein said at

| east one neasuring device conprises at | east one device
capabl e of neasuring said changes with sufficient precision to
mai ntai n the dynam c wet pressure across the diffusion

el enents in a range not to exceed about 15 inches of water
gauge above said base condition.

27. The apparatus according to claim 23 wherein said at

| east one neasuring device conprises at | east one device
capabl e of measuring the hydrostatic pressure of said |iquid
at about the elevation of the diffusion elenents, at |east one
devi ce capabl e of neasuring gas pressure within a plenum
downstream of a flow regulator, and at |east one device
capabl e of measuring the gas pressure within a header
supplying gas to said flow regul at or.

28. The apparatus according to claim 23 wherein said at
| east one neasuring device includes at | east one dynanm c wet
pressure neasuring devi ce capabl e of neasuring the dynam c wet
pressure across one or nore of said diffusion el enents.

29. The apparatus according to claim 23 wherein said
diffusion elenents are divided into at |east two groups, said
at | east one neasuring device includes at |east one flow
measuri ng devi ce capable of measuring the respective flow or
fl ows of gas through at |east one sel ected group anong said at
| east two groups, and said apparatus includes at |east one
controlling device capable of controlling flow of cleaning
agent to one or nore of said sel ected groups.
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30. The apparatus according to claim29 wherein said at

| east one controlling device is capable of passing cleaning
agent to one or nore of said selected groups with a flow which
differs fromthe flow of cleaning agent, if any, to one or
nore ot her groups anong said at |east two groups.

31. The apparatus according to claim?29 or 30 wherein
said at | east one neasuring device includes at |east one
pressure neasuring device capabl e of neasuring the respective
pressure or pressures of gas flow ng through at | east one

sel ected group anong said at |east two groups, and said at

| east one controlling device is capable of controlling flow of
cl eaning agent to one or nore of said selected groups in
response to neasurenents nmade by said neasuring device.

32. The apparatus according to claim 23 wherein said
seal i ng neans, retaining neans and plenuns jointly restrain
vertical novenent of said diffusion el enents.
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APPENDIX B
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1. Li quid treatnent apparatus conprising:

a gas distribution network in a tank;

means for introducing treating gas into said network;

a source of cleaning gas;

means i ncluding valve neans for intermttently
introducing into said network said cleaning gas alone or in
adm xture with the treating gas;

a plurality of flow regulating means distributed about a
subnerged portion of the network for receiving the
af orenenti oned gases and for discharging theminto a plurality
of plenuns downstream of the flow regul ating neans, said flow
regul ati ng neans tending to pronote gas flow into said plenuns
at simlar rates; and

a plurality of at least ten nulti-pore area rel ease
di ffusion el enments sealingly engaged and in comunication with
said plenuns for receiving said gases, and diffusion el enents
bei ng nmenbers which conprise a nultiplicity of closely spaced
fine pores defining paths for discharge of said gases and
whi ch exhibit an increase in dynam c wet pressure and/or
bubbl e rel ease pressure as a result of deposition of foulants,
each of said diffusion elenments being in communication with
its own individual flow regulating nmeans through its own
i ndi vi dual pl enum downstream of the flow regul ati ng nmeans,
whereby said flow regul ating neans tend to pronote gas fl ow
t hrough said diffusion elenents at simlar rates.

2. The apparatus according to claim1 wherein said diffusion
el enents are divided into two or nore groups, and said liquid
treat ment apparatus includes neans for adjusting the flow of
gas through said diffusion elenents in a portion of said
groups to apply said gas at an enhanced flow rate and/ or
pressure differential in that portion of said groups as
conpared to another group or groups in the gas distribution
net wor k.

3. The apparatus according to claim2 wherein said |liquid
treatnent apparatus also includes neans to restrict the

i ntroduction of cleaning gas through the diffusion elenents to
that portion of said groups having an enhanced flow rate

and/ or pressure differential.
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4. The apparatus according to claim2 wherein said neans for
adjusting the flow of gas includes neans for adjusting the
flow of treating gas before cleaning is initiated.

5. The apparatus according to clainms 3 or 4, wherein each of
said groups constitutes diffusion elenents within an
individual tank in a multi-tank plant.

6. The apparatus according to claim1 wherein said source of
cl eaning gas conprises a source of HCO and the apparatus

i ncl udes neans for introducing HO as the cleaning gas into
sai d networKk.

7. The apparatus according to clainms 1, 2, 3 or 4, wherein
said neans for introducing treating gas and cl eaning gas into
said network includes neans for adm xing HO with said
treating gas, and neans for controlling the concentration of
HCO in the resulting mxture at a |level sufficient to clean
said di ffusion el enents.

8. The apparatus according to clains 1, 2, 3 or 4, wherein
said neans for introducing treating gas and cl eaning gas into
said network includes neans for adm xing HO with said
treating gas, and neans for controlling the concentration of
HCO in the resulting mxture at a nole fraction within the
range from about 4x10° to about 3.1x102

9. The apparatus according to clains 1, 2, 3 or 4, wherein
said neans for introducing treating gas and cl eaning gas into
said network includes neans for adm xing HO with said
treating gas and neans for discharging the resulting m xture
of gases into the plenuns at a rate of about 6 to about 8 SCFM
per square foot of active discharge area of said diffusion

el enent s.

10. The apparatus according to claim?9 including neans
for controlling the concentration of HO in the m xture of
treating gas and HO at a level sufficient to clean said

di ffusion el enents.
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11. The apparatus according to claim9 including nmeans
for controlling the concentration of HO in the m xture of
treating gas and HO at a nole fraction within the range from
about 4x10° to about 3. 1x10°2

12. Li quid treatnent apparatus conprising:

a gas distribution network in a tank;

means for introducing treating gas into said network;

a source of cleaning gas;

means i ncluding valve neans for intermttently
introducing into said network said cl eaning gas alone or in
adm xture with the treating gas;

a plurality of flow regulating nmeans distributed about a
subnerged portion of the network for receiving the
af orenenti oned gases and for discharging theminto a plurality
of plenuns downstream of the flow regul ating neans, said flow
regul ati ng neans tending to pronote gas flow into said plenuns
at simlar rates; and

a plurality of at least ten nmulti-pore area rel ease
di ffusion el enments sealingly engaged and in comunication with
said plenuns for receiving said gases, said diffusion elenents
bei ng menbers which conprise a nultiplicity of closely spaced
fine pores defining paths for discharge of said gases and
whi ch exhibit an increase in dynam c wet pressure and/or
bubbl e rel ease pressure as a result of deposition of foulants,
each of said diffusion elenments being in comrunication with
its own individual flow regulating means through its own
i ndi vi dual pl enum downstream of the flow regul ati ng neans for
tending to pronote gas flow through said diffusion el enments at
simlar rates;

measuri ng nmeans for nonitoring the operation of said
liquid treatnment apparatus by nmeasuring changes in operating
paraneters of the apparatus that indicate dynam c wet pressure
changes across the diffusion elenents with sufficient
precision for initiating the flow of cleaning gas with
sufficient frequency for nmaintaining the dynam c wet pressure
across the diffusion elenents in a range not to exceed about
25 inches of water gauge above said base condition.
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13. The apparatus according to claim 12 wherein said
measuri ng nmeans conprises neans for neasuring pressure and/or
fl ow of gas through one or nore diffusion el enents.

14. The apparatus according to claim 12 wherein said
measuri ng neans conprises nmeans for neasuring said changes
with sufficient precision to maintain the dynam c wet pressure
across the diffusion elenents in a range not to exceed about
15 inches of water gauge above said base condition.

15. The apparatus according to claim 12 wherein said
measuri ng nmeans conprises nmeans for neasuring the pressure and
fl ow of gas through at |east one individual diffusion elenent
anong said plurality of diffusion elenents.

16. The apparatus according to claim 12 wherein said
measuri ng nmeans conprises nmeans for neasuring the hydrostatic
pressure of said liquid at about the el evation of the

di ffusion el ements, means for nmeasuring gas pressure within a
pl enum downstream of the fl owregul ati ng neans, and neans for
measuring the gas pressure within a header supplying gas to
said air flow regul ator

17. The apparatus according to claim 12 wherein said
liquid treatment apparatus includes neans responsive to a
change in dynam c wet pressure across one or nore of said
diffusion elenments for initiating or controlling or
termnating the flow of cleaning gas in said network.

18. The apparatus according to claim 12 wherein said
measuri ng nmeans i ncludes neans for measuring the dynam c wet
pressure across one or nore of said diffusion el enents.

19. The apparatus according to claim 12 wherein said
diffusion elenments are divided into two or nore groups, said
measuri ng nmeans includes neans for neasuring flow of gas

t hrough said groups of elenents, and said liquid treatnent
apparatus includes neans for varying the flow of gas to a
portion of said groups of elenents in response to said
measur enent of gas fl ow.
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20. The apparatus according to claim19 wherein said
measuri ng nmeans includes neans for measuring pressure of said
gas passing through said groups of elenents, and said |iquid
treat ment apparatus includes nmeans for varying the flow of gas
to a portion of said groups of elenents in response to said
measurenents of pressure and gas fl ow
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1. Li quid treatnent apparatus conprising:

A. a natural or man-made |iquid inpound having a bottom
surf ace,

B. a network of generally horizontal treating gas supply
pi pes supported in said i npound above said bottom surface,

C. a plurality of diffusers conprising plenuns nounted on
said pipes at elevated positions relative to said surface and
supporting a plurality of area-rel ease diffusion elenents
above said surface in comunication with the network to direct
treating gas through the elenents into the liquid[,]

D. a cleaning gas source in comunication with the
pl enuns to pass cleaning gas through the el enments and cl ean
t hem

E. a plurality of flow regul ating nmeans connected with
said cleaning gas source and with said plenuns for regulating
the flow of cleaning gas or both treating gas and cl eani ng gas
to said plenuns, said flow regul ati ng means being sized or
adjusted to deliver the gas or gases at a substantially
simlar rate to each of said elenents, and

F. retaining and sealing neans, positioned at the
peri pheries of the respective elenents, for effectively
securing said elenments in gas-tight relationship with their
respective plenuns and preventing escape of treating and
cl eaning gas from said pl enuns, except through said el enents.

2. Li quid treatnent apparatus conprising:

A. a natural or man-made liquid inpound having a bottom
surf ace,

B. a network of generally horizontal treating gas supply
pi pes supported in said inpound,

C. a plurality of diffusers conprising plenuns nounted on
said pipes at elevated positions relative to said surface and
supporting a plurality of area-rel ease diffusion elenents
above said surface in comunication with the network to direct
treating gas through the elenents into the liquid, said
el enents havi ng upper and | ower surfaces bounded by porous
peri pheral sides and said diffusers including nmeans for
preventing escape of gas through said elenent sides into said
['iquid,
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D. a cleaning gas source in conmunication with the
pl enuns to pass cleaning gas through the el ements and cl ean
t hem

E. a plurality of flow regulating nmeans connected with
said cleaning gas source and with said plenuns for regulating
the flow of said cleaning gas or both treating gas and
cl eaning gas to said plenuns, said flow regul ati ng neans bei ng
sized or adjusted to deliver the gas or gases at a
substantially simlar rate to each of said elenents, and

F. retaining neans for securing said elenents in
gas-tight relationship with their respective plenuns.

3. Li quid treatnent apparatus conprising:

A. a natural or man-made |iquid inpound having a bottom
surf ace,

B. a network of generally horizontal treating gas supply
pi pes supported in said inpound,

C. a plurality of diffusers conprising plenuns nounted on
said pipes in said inmpound at el evated positions relative to
said surface and supporting a plurality of area-rel ease
di ffusion el ements above said surface in communication with
the network to direct treating gas through the elenents into
the liquid, said elenments having upper and | ower surfaces
bounded by peripheral sides, and said plenuns conprising
gas-tight enclosures that enclose said | ower surfaces and that
i ncl ude upst andi ng
wal | nmeans facing and adj acent to said sides,

D. a cleaning gas source in comunication with the plenum
to pass cleaning gas through the elenents and cl ean them

E. a plurality of flow regul ating nmeans connected with
said plenuns for regulating the flow of cleaning gas or broth
treating gas and cleaning gas to said plenuns, said flow
regul ati ng nmeans being sized or adjusted to deliver the gas or
gases at a substantially simlar rate to each of said
el erents, and

F. retaining neans for securing said elenents in
gas-tight relationship with their respective pl enuns.

4. Li quid treatnment apparatus conpri sing:
A. a natural or man-made |liquid inpound,
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B. a network of generally horizontal treating gas supply
pi pes supported in said inpound,

C. a plurality of diffusers conprising plenuns nounted on
said pipes at elevated positions relative to said surface,
sai d pl enuns being positioned beneath and in supporting
engagenment with a plurality of area-release diffusion elenents
and supporting said elenents in comrunication with the network
to direct treating gas under pressure through the plenuns and
elements into the liquid, said pressure exerting upward force
on said elenents relative to their respective plenuns when the
pl enuns are pressurized,

D. a cleaning gas source in comunication with the
pl enuns to pass cleaning gas through the el ements and cl ean
t hem

E. a plurality of flow regulating nmeans connected with
said plenuns of regulating the flow of cleaning gas or both
treating gas and cleaning gas to said plenuns, said flow
regul ati ng means being sized or adjusted to deliver the gas or
gases at a substantially simlar rate to each of said pl enuns,
and

F. peripheral sealing nenbers, positioned upon upward
facing surfaces of the elenents at the peripheries of the
el enents and in sealing contact with portions of the
respective plenuns and el enents, and

G peripheral retaining neans for securing said el enents
to their respective plenuns, said retaining neans including
overlying nenbers which at |east partly overly the sealing
menber, said overlying nenbers restrai ning upward novenent of
sai d sealing nenbers and el enents, whereby said upward force
on said elenents and said restraining action clanp said
seal i ng nenbers between said overlying nenbers and said
el ement s.

5. Apparatus according to claim3 wherein the peripheries of
said el enents and said upstanding wall nmeans have hori zontal
spaci ngs between them and sealing neans havi ng bodi es of

sel ected horizontal wdth are positioned within said

hori zontal spacings for preventing escape of gas fromsaid

pl enuns except through said el enents.
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6. Apparatus according to claiml1l, 2, 3 or 4 wherein the
liquid is wastewater and said inpound is equipped for

bi ol ogi cal treatnent of said wastewater, including aeration
with said treating gas.

7. Apparatus according to claim1, 2, 3 or 4 wherein the
el enents are nultipore diffusion el enents.

8. Apparatus according to claiml1, 2, 3 or 4 wherein the
el enents are free of fastener through-hol es.

9. Appar atus according to claim1, 2, 3 or 4 wherein the
el enents have peripheral zones of |esser perneability than the
portions of the elenents surrounded thereby.

10. Appar atus according to claim1, 2, 3 or 4 wherein
the el enments have peripheral zones of greater density than the
portions of the elenents surrounded thereby.

11. Appar atus according to claim1, 2, 3 or 4 wherein
the el ements have boundary portions with enhanced vol unetric
conpression ratio relative to the portions of

t he el ements surrounded thereby.

12. Apparatus according to claim1l1, 2, 3 or 4 wherein at
| east a major portion of the elenents are nounted on their own
i ndi vi dual pl enuns.

13. Apparatus according to claiml1, 2, 3 or 4 wherein at
| east a major portion of the elenents have their own
i ndi vi dual flow regul ati ng neans.

14. Apparatus according to claim1, 2, 3 or 4 wherein
the flow regul ating nmeans include flow regulating orifices of
fixed or auto-adjustable size positioned beneath said

el ement s.

15. Apparatus according to claiml1, 2, 3 or 4 wherein at
| east a major portion of the elenents are nounted on their own
i ndi vi dual pl enuns and have their own individual flow

regul ati ng neans.
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16. Apparatus according to claiml1, 2, 3 or 4 wherein
the elenments are nultipore diffusion elenents that are free of
fastener through-holes, with at |east the majority of the

el enents bei ng nmounted on their own individual plenuns and
having their own individual flow regulating nmeans which
include flow regulating orifices of fixed or auto-adjustable
si ze positioned beneath said el enents.

17. Apparatus according to claim2 or 3 wherein the
retaining neans are |located at the el enent peripheries.

18. Appar atus according to claim1, 2, 3 or 4 wherein
the retai ning neans extend about the entire peripheries of the
el enent s.

19. Appar atus according to claim1, 2, 3 or 4 wherein
the retaining means secure the el enments about their entire
peri pheri es.

20. Appar atus according to claim1, 2, 3 or 4 wherein
there is indirect contact between the el enents and the
retaini ng neans.

21. Appar atus according to claim1, 2, 3 or 4 wherein
the retaining means are rings positioned at the peripheries of
the el enents.

22. Appar at us according to claim21 wherein the rings
have upright, cylindrical walls that surround the peripheries
of the el enents.

23. Appar at us according to claim21 wherein the rings
have horizontally, inwardly extending flanges partly overlying
said elenments for directly or indirectly placing down-pressure
on said elenments at their peripheries.

24. Apparatus according to claim21 wherein the rings
have upright, cylindrical walls that surround the peripheries
of the elenents and horizontally, inwardly extending flanges
partly overlying said elenents for directly or indirectly

pl aci ng down-pressure on said elenents at their peripheries.
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25. Apparatus according to claim 24 wherein the flanges
exert down pressure on said elements by tightly clanping
O ring seal s agai nst upward facing surfaces of the el enents.

26. Apparatus according to claim 21 wherein the rings
are secured by internal thread on the rings to matingly
conpati ble threads on the outer surfaces of upstanding wall
means of the pl enuns.

27. Apparatus according to claim1, 2, 3 or 4 wherein
the retaining nmeans are rings |ocated at and extendi ng about
the el ement peripheries, which partly overlie said el enents
for directly or indirectly placing down-pressure on said

el enents at their peripheries and for securing the elenents to
their respective plenuns about their entire peripheries.

28. Apparatus according to claiml1, 2, 3 or 4 wherein
the respective el enents have steps including upstandi ng sides
in the upper portions of their peripheries for receiving and
supporting seal i ng nmenbers.

29. Apparatus according to claiml1, 2, 3 or 4 including
seal i ng neans conpri sing peripheral bands of elastomneric
mat eri al that extend about the sides of the el enents.

30. Apparatus according to claiml, 2, 3 or 4 wherein sealing
means of circular shape in plan view are positioned at the
peripheries of the elenents for preventing escape of gas from
said diffusers except through said elenments, the el enents
respectively include upper gas discharge surfaces and
upstandi ng side walls, and the sealing nmeans bear against said
side wal |l s.

31. Appar atus according to claim30 wherein the sealing
means are positioned at upper edges of said walls.

32. Apparatus according to claim30 wherein the sealing
means are positioned at intersections of said side walls and
sai d gas di scharge surfaces.
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33. Apparatus according to claim30 wherein the sealing
means are of |esser height than the el enents.

34. Appar atus according to claim30 wherein the
upstandi ng side walls conprise, at least in part, walls of
steps located in the upper portions of the peripheral edges of
the el enments, and the sealing neans nest in said steps.

35. Apparatus according to claiml1, 2, 3 or 4 wherein
resilient, Oring sealing nmenbers are positioned adjacent the
peri pheries of the elenents and in sealing contact with
portions of the respective plenuns and el enents.

36. Apparatus according to claiml1, 2, 3 or 4 wherein
the el ements have upper and | ower surfaces bounded by

peri pheral sides, the plenuns conprise gas-tight enclosures

t hat encl ose said | ower surfaces and that include upstandi ng
wal | means facing and adj acent to said sides, the peripheries
of said elenments and sai d upstandi ng wall neans have

hori zontal spaci ngs between them sealing neans havi ng bodi es
of selected horizontal width are positioned wthin said

hori zontal spacings, and the sealing neans body w dths are

| arger than said spacings, whereby said bodies are held under
hori zontal conpression between the peripheral sides of the

el emrents and the upstanding wall neans for preventing escape
of gas from said plenuns except through said el enents.

37. Apparatus according to claim1, 2, 3 or 4 wherein a
seal ing neans of circular shape in plan view is positioned at

t he periphery of the elenent for preventing escape of gas from
sai d pl enum except through said elenent, and the plenum

el enent and retaining nmeans collectively contact the top,
bottom inside and outside surfaces of the sealing neans.

38. Appar atus according to claim1, 2, 3 or 4 wherein
the el ements have vertical sides that are encl osed by the
pl enuns, by resilient sealing nmeans and by said retaining
means in gas-tight relationship with said pl enuns.



